Abstract. Understanding the biodiversity indices provide key information for the conservation and management of natural aquatic ecosystem. The present study was conducted in the Ratargul freshwater swamp forest of Bangladesh from April to October 2016 to assess the biodiversity status of indigenous fish species. A total 62 fish species comprising 28 threatened species were recorded. Cypriniformes (37.46%) was the most dominant order while Anguiliformes (0.026%) was in lest dominant. Among the identified fish species 19.98% was recorded as threatened following IUCN. The Mean Shannon-Wiener index, Margalef richness index, Pielou"s evenness index and Simpson dominance index were counted as 3.690±0.191, 9.497± 1.314, 0.971±0.003 and 0.982±0.003, respectively. In case of similarity percentages analysis, the highest number of similar species was found during July to August and the lowest during April to October. It may be concluded that Ratargul swamp forest is enriched with fish biodiversity.
INTRODUCTION
Biodiversity is the quantity, variety and distribution of biological scales through genetics and life forms of populations, species, communities and ecosystems (Mace et al., 2005) . Aquatic biodiversity especially is in critical crisis due to the human exploitation, pollution and developmental activities (Ferdous et al. 2015) . Water bodies of Bangladesh are known to be the habitat of 289 species of indigenous fish, 13 exotic fish, 56 prawns, about 26 freshwater mollusks and 150 birds (DoF, 2015) . In Bangladesh, fish is not only treated as delicious food item but also constitutes an important component of traditional food. Recent studies suggest that worldwide 20% of all freshwater species are being extinct, endangered or vulnerable (Moyle and Leidy, 1992) . IUCN Red list (2000, Bangladesh) revealed 54 threatened freshwater species in Bangladesh of which 12 are critically endangered, 28 are endangered and 14 are vulnerable. The depletion of biodiversity is accelerated by various anthropogenic activities, flourishing agriculture, urbanization, industries, chemicals, minerals, transport, tourism, and illegal fishing.
Sylhet occupies the north-east part of Bangladesh and blessed with the enriched aquatic biodiversity especially for freshwater fishes. Ratargul is the only freshwater swamp forest of Bangladesh and one of the freshwater swamp forests in the world (Gopal, 1999) . It is positioned at Gowainghat in Sylhet of Bangladesh, which was allocated as "Pollarding Working Circle" in past time under Sylhet forest division (Choudhury et al. 2004) . Swamp forests are complex ecosystem with aquatic vegetation tolerance to periodic inundation and occurrence on the banks of rivers or lakes (Keddy, 2010) and wetland forests has critical contribution on storing and maintaining of both ground and surface water (Roby, 2006) . The area gets inundated from the fluxes of Indian hill tracts and received its water masses from the Goain River (FRSS, 2013) . The inundated forest ecosystem is also support the habitat of numerous freshwater indigenous fish species. The Ratargul swamp forest known as the amazon of Bangladesh for its aesthetic view and significant role to the food and economy of poor fishing community of the adjacent area. But diversity and composition of indigenous freshwater fish in this swamp forest is tend to be decreased day by day. However, no methodical study has been carried on the fish diversity; catch composition, seasonal variation of fish availability and the causes of decreasing fish diversity of the Ratargul swamp forest which is consequently limit the establishment of biodiversity conservation strategies. Therefore, considering the above mentioned facts the present research work has been set up to assess the structure of indigenous fish assemblage in this ecosystem.
MATERIALS AND METHODS

Study area
The study was performed at Ratargul Freshwater swamp forest, which is located in the Goyainghat upazilla of Sylhet district, Bangladesh. It is situated at about 45 km North-west of Sylhet town near to the bank of river Goyain. The geographical coordination of Ratargul Swamp Forest is at latitude 25˚00.025΄N and longitude 91˚58.180΄ E ( fig. 01 ).
Fish sampling
To estimate the fish diversity of Ratargul swamp forest, number of each species of fish were counted weekly throughout the entire study period on spot landing centers. Firstly, fishers and local retailers were unwilled to give the chance of counting fish but, later they were convinced to cooperate in counting and handling the fish. The fishes were collected during sampling and counting. Collected sample were preserved in 5% formalin and brought to the laboratory of Fish Biology and Genetics, Sylhet Agricultural University. In laboratory, samples were sorted, rinsed with tap water, color was observed and identified up to species level. The fish were identified by dint of the species classification proposed by Shafi and Quddus, 1982; Talwar and Jhingran, 1991. 
Fish Diversity Analysis
Diversity of the species cluster was analyzed by dint of the Shannon-Wiener index (H′) (Shannon and Weaver, 1963) , species richness was measured by Margalef index (d) (Margalef, 1968) , evenness was measured by Pielou"s index (J′) (Pielou, 1966) , and dominance was measured by Simpson index (c) (Simpson, 1949) . The value of Shannon-Wiener diversity index and Margalef richness index, Pielou"s evenness index and Simpson dominance index were calculated by using the following formula: 
Shannon-Weiner diversity index (H')
H' =SUM [Pi
Pielou's evenness index (J')
J' = ; Where, H (s) = the ShannonWiener information function, H (max.) = the theoretical maximum value for H(s) if all species in the sample were equally abundant.
Simpson dominance index (c) C=
; Where, ni = number of individuals in the "each" species, N = total number of individuals, S = total number of species
Statistical Analysis
Similarity percentages analyses (SIMPER) (Clarke and Warwick, 1994) were performed to observe the percentage contribution and average dissimilarity between the various seasons. Non-Metric Multidimensional Scaling (nMDS) was used to determine similarities among fish abundance (Clarke and Warwick, 1994) and analysis were based on the Bray-Curtis similarity measure (Bray and Curtis, 1957) . Multivariate analyses were conducted using the software PRIMER V6 (Plymouth Routines Multivariate Ecological Research) (Clark and Warwick, 1994) . Statistical analysis was performed with the aid of the computer software SPSS version 20. 
RESULTS AND DISCUSSIONS
Fish diversity of Ratargul swamp forest
A total of 62 species of fishes belonging to 9 orders and 27 families were recorded (Fig.02 ). Cypriniformes were found as the leading order occupying 37.46% of the total fish assemblage followed by Siluriformes (35.123%), Perciformes (19.456%), Synbranchiformes (3.298%), Clupeiformes (2.282%), Beloniformes (1.161%), Osteoglossiformes (0.725%), Tetraodontiformes (0.462%) and Anguiliformes (0.026%). A total of 16 fish species were recorded for Cypriniformes contributing 37.46% of the total fish biomass, of which 7 were threatened, 4 endangered, 2 vulnerable and 1 was critically endangered (IUCN 2000) . There were 20 species of fish belonged to siluriformes contributing 35.123% of. Eight families were reported, Bagridae (24.44%) contributes the highest catch and chacidae (0.026%) contributing the lowest catch. M. tengra was the highest catch (17.847%) and C. conta was the lowest catch (0.013%). Ten threatened and 9 non-threatened species of fish were observed under the order siluriformes. Among them, 4 were endangered, 2 were vulnerable and 4 were critically endangered (IUCN 2000) . Fourteen fishes belonging to perciformes were documented which contributed 19.456% of total catch. Six threatened species were recorded in this order, 1 was endangered, 4 were vulnerable and 1 was critically endangered (IUCN 2000) . Five species comprising two families under order Synbranchiformes contributed 3.298% of the total fish and 4 were recorded as threatened (IUCN 2000) . Two fish species of notopteriidae were recorded under the order of Osteoglossiformes comprising 0.725% of total fish catch. Two species G. chapra and T. ilisha were recorded under the order clupeiformes contributing 2.28% of the total fish population. X. cancila and H. limbatus were two species under the order beloniformes (1.161%). T. cutcutia was the only species belonging to Tetraodontidae (0.462%). P. boro was the only species belonging to Anguillidae (0.026%). The highest catch was observed in October 46% and lowest catch was in April 6% of total catch composition. (De at al., 2011 , Paul et al., 2014 , Mohshin et al., 2014 . Mohshin et al. (2014) reported Clupeidae as a most dominant family in the Andhermanik River but Cypriniformes was found as most dominant followed by Siluriformes and perciformes in freshwater river of Bangladesh (Joarder 2009 , Flowra et al., 2013 . Warne (2005) identified 107species of fish species in the seasonal basins of Hakalukihaor. Jannatul et al, 2015 identified a total of 53 fish species belonging to 18 from halda river, Bangladesh. Galib et al. (2013) recorded 18 species of Cypriniformes fishes from the Choto Jamuna river of Bangladesh. Present study supports with the previous findings of Alam et al. (2013) , Ali et al. (2014) , Rahman et al. (2015) and Mohsin and Haque (2009) and variation in species composition are result of shallow water body and changes in environmental hydrology. 
Fish biodiversity indices
Biodiversity indices characterized the diversity of a sample to a numeric format (Magurran, 1988) . Species diversity implies the calculation of species and individual"s distribution (Williamson, 1973) . Shannon-Wiener diversity index reflects the richness and ration of each species whereas evenness and dominance characterize the relative number and the fraction of species. The H' ranged from 3.31(April) to 3.87(October) with mean value of 3.690±0.191 (Fig.  03) . The species richness (d) oscillated from 6.83(April) to 10.64 (July) with a mean value of 9.497± 1.314 (Fig. 03) . The highest evenness index (J') 0.964 was recorded in June and lowest 0.975 was in April with a mean value of 0.971±0.003 (Fig. 03) . The peak dominance index (c) value 0.985 was witnessed in July and minimum 0.975 in April with a mean value of 0.982±0.003 (Fig. 03 ). ShannonWeiner diversity index (H') shows moderate form of fish diverse in Ratargul Swamp Forest. Highest diversity index was observed in October while lowest in April. In October, depth of water body reduces and fish catch increased. That"s why diversity showed highest in October. Margalef species richness (d) index was highest in July. Fish species were most evenly distributed in April compared to other months. Simpson dominance index was highest in July indicates species dominancy was highest in July compared to other months. Iqbal et al. 2015 found the diversity index ranged as 3.12-2.9, richness index was 3.02-2.70), evenness index was 0.82-0.88 in a freshwater haor of Bangladesh. Jannatul et al. (2015) observed H' ranged from 1.72 to 2.13, Margalef richness index was 1.05 to 0.79 and dominance value was ranged as 0.7 to 0.85. Hossain et al. (2012) reported higher Shannon diversity index values found in December (3.144875), while low during April (2.788875). reported that the value of H" ranged from 1.06 to 1.51, D varied from 5.34 to 7.41, and c ranged from 0.65 to 0.73 of Talma River. These findings are partially in harmony with the present study. Present biodiversity indices are quite supportive to the others finding and changes are due associated with spatial, hydrological and biological combination of defined area.
Similarity Percentage (SIMPER) between months
SIMPER analysis divulged the average percent dissimilarity of species between different months. Species contribution below 4.00% was not taken into consideration.
In the present study, highest dissimilarity was observed between April and October 41.65% and major contributing species are M. aculeatus (4.05%), C. batrachus (3.86%), A. puctata (3.77%) and lowest between July and August 17.71% and major contributing species are M. pancalus (7.21%), L. guntea (5.38%), P. ranga (5.33%) (Table01). So, it can be said that highest number of similar species was found between July and August and lowest between April and October. Mabe, 2012 studied monthly variation of similarity indexes of fishes from intertidal sandflats in Pamlico River, North Carolina and observed significance similarity indices throughout the study period.
CONCLUSION
Ratrgul swamp forest is a typical wetland ecosystem having high diversity of indigenous species of freshwater fishes. Total sixty two species of fishes were identified including tweenty eight threatened species. But fish diversity is declining day by day due to various reason such as use of destructive fishing, tourism, siltation and complete irrigation of different small diches prior to off season etc. However a major portion of the total fish species recorded from Ratargul swamp forest was found threatened in Bangladesh. Abundance of threatened fish species among the total catch strongly reflect its potentiality to be an excellent site for natural fish conservation. An ecosystem management approach is necessary for the sustainable use of these potentials of this unique forest.
